The preload recruitable stroke work relationship as a measure of left ventricular contractile dysfunction in porcine cardiac allografts.
Paradoxically, it has been reported that after 1.5-4 h of hypothermic ischaemic preservation there is complete recovery of contractile function in canine cardiac allografts, as assessed by the preload recruitable stroke work (PRSW) relationship. This raises questions about the suitability of the canine heart as a model for preservation research and the PRSW relationship as an end-point. The aim of the present study was to evaluate the PRSW relationship as an index of left ventricular contractility in porcine cardiac allografts. Eighteen orthotopic heart transplants were performed in inbred Westran pigs. Brain death was induced in the donor pigs 1 h prior to explantation. The donor hearts were arrested with extracellular cardioplegia, which was stored in ice prior to administration. On explantation, the donor hearts were immersed in cardioplegia and stored in ice. The donor hearts were subjected to either 4 (IT4, n = 6), 6 (IT6, n = 9) or 14 (IT14, n = 3) h of ischaemia. Post-transplant, all hearts were supported with dobutamine (10 mcg/kg per min). The PRSW relationship was derived from pressure-volume loops obtained by epicardial sonomicrometry and transmyocardial micromanometry. Multiple linear regression was used to describe and compare the PRSW relationship before brain death in the donor and after weaning from bypass in the recipient. Eleven hearts were weaned successfully from cardiopulmonary bypass: IT4 100% (6/6), IT6 56% (5/9) and IT14 0% (0/3) (IT4 versus IT14: P = 0.012). Analysis of the PRSW relationship revealed a reduction in contractility in both the IT4 and IT6 groups (both P < 0.0001), but a greater reduction in the IT6 group (P < 0.0001). Notably, the volume-axis intercept of the PRSW relationship was found to be a better discriminator of post-preservation contractile dysfunction than the slope of the PRSW relationship. The porcine heart's susceptibility to ischaemic injury makes it ideal for evaluating the effect of different preservation strategies on contractile recovery. The PRSW relationship can be used to evaluate the differences in contractile recovery, though the nature of the effect of ischaemic preservation necessitates analysis by multiple linear regression.